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C H A P T E R  5
Radicals and Complex Numbers

Section 5.1 Radicals and Rational Exponents
Solutions to Odd-Numbered Exercises

1. because 8 ? 8 5 64!64 5 8 3. because 7 ? 7 5 492!49 5 27

5. because 22 ? 22 ? 22 5 283!28 5 22 7. is not a real number because no real number multi-
plied by itself yields 21.
!21

9. Because 7 is a square root of 49.72 5 49, 11. Because 4.2 is a cube root of 74.088.4.23 5 74.088,

13. Because 45 is called the square root of 2025.452 5 2025,

15.

(index is even)

!82 5 |8| 5 8 17.

(index is even)

!s210d2 5 |210| 5 10 19. not a real number

(even root of a negative number)

!292 5

21.

(index is even)

2!s2
3d2

5 2
2
3 23. not a real number

(even root of a negative number)

!2s 3
10d2

5 25.

(inverse property of powers and
roots)

s!5d2
5 5

27.

(inverse property of powers and
roots)

2s!23d2
5 223 29.

(index is odd)

3!s5d3 5 5 31.

(index is odd)

3!103 5 10

33.

(index is odd)

2 3!s26d3 5 6 35.

(index is odd)

3!s21
4d3

5 2
1
4 37.

(inverse property of powers and
roots)

s 3!11 d3
5 11

39.

(inverse property of powers and
roots)

s2 3!24 d3
5 224 41.

(inverse property of powers and
roots)

4!34 5 3 43. not a real number

(even root of a negative number)

2 4!254 5

45. is not rational because 6 is not a perfect square.!6 47. is rational because a perfect square.30 ? 30 5 900,!900

49. Radical Form Rational Exponent Form

161y2 5 4!16 5 4

51. Radical Form Rational Exponent Form

272y3 5 93!272 5 9

53. Radical Form Rational Exponent Form

2563y4 5 644!2563 5 64

55.

Root is 2. Power is 1.

251y2 5 !25 5 5

57.

Root is 2. Power is 1.

2361y2 5 2!36 5 26 59.

Root is 4. Power is 3.

2s16d3y4 5 2s 4!16d3
5 28
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61.

Root is 5. Power is 2.

3222y5 5
1

s 5!32d2 5
1
22 5

1
4

63.

Root is 3. Power is 2.

 5
1
9

 s227d22y3 5
1

s227d2y3 5
1

s 3!227d2

65.

Root is 3. Power is 2.

s 8
27d2y3

5 s 3! 8
27 d2

5 s2
3d2

5
4
9 67.

Root is 2. Power is 1.

s121
9 d21y2

5 s 9
121d1y2

5 ! 9
121 5

3
11

69.

Root is 3. Power is 2.

s33d2y3 5 33?2y3 5 32 5 9 71.

Root is 4. Power is 3.

2s44d3y4 5 244?3y4 5 243 5 264

73.

Root is 3. Power is 2.

1 1
532

22y3

5 s53d2y3 5 53?2y3 5 52 5 25 75.

Root is 2. Power is 1.

!t 5 t1y2

77.

Root is 4. Power is 3.

x 4!x3 5 x ? x3y4 5 x113y4 5 x7y4 79.

Root is 3. Power is 1.

u2 3!u 5 u2 ? u1y3 5 u211y3 5 u7y3

81.

Root is 2. Power is 5.

s 4!s5 5 s 4 ? s5y2 5 s 415y2 5 s13y2 83.
!x

!x3
5

x1y2

x3y2 5 x1y223y2 5 x21 5
1
x

85.

 5
1

t 9y4

 5 t 29y4

 5 t1y4210y4

 
4!t

!t 5
5

t1y4

t 5y2 5 t1y425y2 87.

 5 x3

 3!x2 ? 3!x7 5 x2y3 ? x7y3 5 x2y317y3 5 x9y3

89.

 5 y 9y1214y12 5 y13y12

 4!y3 ? 3!y 5 y3y4 ? y1y3 5 y3y411y3 91.

 5 x3y4 y1y4

 4!x3y 5 sx3yd1y4

93.

 5 z212y5y2 5 z 4y 5y2

 z2!y5z 4 5 z2 ? sy5z 4d1y2 5 z2y 5y2 z2 95.

 5 31

 5 34y4

 31y4 ? 33y4 5 31y413y4

97.

 5 3!2

 5 21y3

 s21y2d2y3 5 21y2?2y3 99.

 5 221 5
1
2

 5 225y5

 
21y5

26y5 5 21y526y5 101.

 5 !c

 5 c1y2

 sc3y2d1y3 5 c3y2?1y3



Section 5.1 Radicals and Rational Exponents275

103.

 5
3y2

4z 4y3

 5
3y 6y3z24y3

4

 
18y 4y3z21y3

24y22y3z
5

6 ? 3y 4y32s22y3dz21y321

6 ? 4
105.

 5
9y3y2

x2y3

 s3x21y3y 3y4d2 5 32x22y3y 3y2

107.

 5 x1y4

 5 x3y12

 5 sx1y12d3

 5 sx3y1222y12d3

 1x1y4

x1y62
3

5 sx1y421y6d3 109.

 5 8!y

 5 y1y8

 5 y1y4?1y2

 ! 4!y 5 sy1y4d1y2

111.

 5 x3y8

 5 x3y2?1y4

 5 sx3y2d1y4

 4!!x3 5 4!x3y2 113.

 5 !x 1 y

 5 sx 1 yd1y2

 5 sx 1 yd2y4

 5 sx 1 yd3y421y4

 
sx 1 yd3y4

4!x 1 y
5

sx 1 yd3y4

sx 1 yd1y4

115.

 5
1

s3u 2 2vd5y6

 5 s3u 2 2vd25y6

 5 s3u 2 2vd4y629y6

 
s3u 2 2vd2y3

!s3u 2 2vd3
5

s3u 2 2vd2y3

s3u 2 2vd3y2 5 s3u 2 2vd2y323y2 117.

Scientific: 73 

Graphing: 73 

!73 < 8.5440

121.

Scientific: 1698 3 4 

Graphing: 1698 3 4 

169823y4 < 0.0038

123.

Scientific: 342 1 4

Graphing: 342 1 4

4!342 5 3421y4

4!342 < 4.3004 125.

Scientific: 545 2 3

Graphing: 545 2 3

3!5452 5 5452y3

3!5452 < 66.7213

!  

!  ENTER

119.

Scientific: 315 2 5

Graphing: 315 2 5

3152y5 5 s 5!315 d2 < 9.9845

x c

x c

4

4 ENTER>

5

x c

x c

4

4 ENTER>

5 x c

x c

4

4 ENTER>

5

x c

x c

4

4 ENTER>

5

x2c

127.

Scientific: 8 35 2

Graphing: 8 35 2 

8 2 !35
2

< 1.0420 129.

Scientific: 3 17 9

Graphing: 3 17 9

3 1 !17
9

< 0.7915

2

2

x

x

!  

!  

c 4

4

5

ENTERc

x

x

c

c

51

1

!  

!  4

4

ENTER

1/2y x

y x

y x

y x
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131.

Domain5 f0, `d

x ≥ 0,f sxd 5 3!x, 133. The domain of is the set of all

nonnegative real numbers or s0, `d.

gsxd 5
2

4!x
135.

Domain5 s2`, 0g

x ≤ 0

2x ≥ 0f sxd 5 !2x,

137. Keystrokes:

5 4 

Domain is so graphing utility did complete the graph.s0, `d

Y5

139. Keystrokes:

2 3 5

Domain is so graphing utility did complete the graph.s2`, `d

Y5

MATH 5 MATH 34

4> GRAPHx c

GRAPH

−3

−2

15

10

−15

−10

15

10

141. x1y2s2x 2 3d 5 2x3y2 2 3x1y2 143.

 5 1 1 5y

 y21y3sy1y3 1 5y4y3d 5 y0 1 5y3y3

145.

 < 0.128 < 12.8%

 5 1 2 11
32

1y8

 r 5 1 2 125,000
75,0002

1y8

147. Verbal Model:

Labels: Area

side

Equation:

23 feet 23 feet3

 23 5 x

 !529 5 x

 529 5 x2

 529 5 x ? x

5 x

5 529

side?side5Area

149.

 < 10.49 cm

 5 !110

 5 !81 1 25 1 4

 5 !92 1 52 1 22

 d 5 !l2 1 w2 1 h2

151. (a)

 r < 15 feet

 r 5!2s35,350d
p s100d

r 5!2v
pl

(b)

 h 5!152 2 1a
22

2

 h 5!r2 2 1a
22

2

(c)

h < 8.29 feet

h 5 !68.75

h 5 !225 2 156.25

h 5!152 2 125
2 2

2

(d)

 < 25.38 feet

 5 2!161

 5 2!225 2 64

 a 5 2!152 2 82

a 5 2! r2 2 h2

X,T,u

X,T,u



Section 5.2 Simplifying Radical Expressions277

Section 5.2 Simplifying Radical Expressions

153. Given a is the radicand and n is the index.n!a, 155. No. is an irrational number. Its decimal representa-
tion is a nonterminating, nonrepeating decimal.

!2

157. (a) “Last digits:” 1 (Perfect square 81) (b) Yes, 4,322,788,986 ends in a 6, but it is not a perfect

4 (Perfect square 64)
square.

5 (Perfect square 25)

6 (Perfect square 36)

9 (Perfect square 49)

0 (Perfect square 100)

1. !20 5 !4 ? 5 5 !22 ? 5 5 2!5 3. !50 5 !25 ? 2 5 !52 ? 2 5 5!2

5. !96 5 !16 ? 6 5 !42 ? 6 5 4!6 7. !216 5 !36 ? 6 5 !62 ? 6 5 66!6

9. !1183 5 !169 ? 7 5 !132 ? 7 5 13!7 11. !0.04 5 !4 ? 0.01 5 !4!0.01 5 2 ? 0.1 5 0.2

13.

 5 0.06!2

 5 6 ? 0.01!2

 5 !36 ? !2 ? !0.0001

 !0.0072 5 !36 ? 2 ? 0.0001 15.

 5 1.1!2

 5 11 ? 0.1!2

 5 !121 ? !2 ? !0.01

 !2.42 5 !121 ? 2 ? 0.01

17. !15
4

5
!15

2
19. !13

25
5

!13
5

21.

 5 3x2!x

 5 3 ? x2 ? !x

 !9x5 5 !32x 4 ? x

23. !48y 4 5 !16 ? 3 ? y 4 5 4y2!3 25. !117y6 5 !9 ? 13 ? y6 5 3|y3|!13

27. !120x2y3 5 !4 ? 30 ? x2 ? y2 ? y 5 2|x|y!30y 29.

 5 8a2b3!3ab

 !192a5b7 5 !64 ? 3 ? a4 ? a ? b6 ? b

31. 3!48 5 3!16 ? 3 5 3!24 ? 3 5 2 3!3 ? 2 5 2 3!6 33.

 5 2 3!14

 5 3!8 ? 3!14

 3!112 5 3!8 ? 14

35.

 5 2x 3!5x2

 3!40x5 5 3!8 ? 5 ? x3 ? x2 37.

 5 3|y|!2y

 5 3|y| 4!22y 2

 5 3|y| 4!4y2

 4!324y6 5 4!81 ? 4 ? y 4 ? y2 39. 3!x 4y3 5 3!x3 ? x ? y3 5 xy 3!x

41.

 5 |x| 4!3y2

 4!3x 4y2 5 4!x 4 ? 4!3y2 43. 5!32x5y6 5 5!25 ? x5 ? y5 ? y 5 2xy 5!y


